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Experimental analysis of sunshade effect of gray films
Study on reduction of cooling load and improvement of comfortableness of a
building with an atrium  Part1
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 Gray films for building windows have an effect of cutting incident solar radiation without inter-
cepting of visibility through windows. We analyzed of spectral transmittance and spectral reflec-
tance of gray films for building windows considering the change of incident angle of solar radia-
tion against vertical glasses. As incident angle of solar radiation increases from 0°to 70°, as
spectral transmittance increases. And also we clarified its effect on decrease of room tempera-
ture by numerical simulation. In the case of a building with an atrium which is located in
Kashiwazaki, Niigata, whose total floor area is about 800m2 and whose south wall is covered
with windows, solar heat gain was reduced 55% in summer seasons, and 46% in winter seasons.
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Low-E glass(single) 3 表面に銀薄膜コーティングしてある
Film(single) 0.24 フィルム表面にアルミを多層に蒸着してある
Method Ⅰ Method Ⅱ
Detector
Sample tip





















































































Fig.3 Solar transmittance on each incident angle.
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Fig.5 Building model .
Table 2 Wall area of glass area.
Table 3 Physical properties of building materials.





wall area (㎡) glass area (㎡)
north 400 74 (19%)
east 196 84 (43%)
south 400 238 (60%)






Glass area  (south) : 238㎡












































normal concrete 1.4 1930 2200
mortar 1.5 1590 2000
plaster board 0.17 1030 910
tile 1.3 2010 2400
polyethylene ｆoam board 0.044 63 50
synthetic resin、linoleum 0.19 1470 1250
moisture-proof paper 0.21 908 700
extruded styrene foam board 0.037 35 28
















スを用いた時に大きな違いは見られなかった．冬季の室内温度は FLガラスの 12時の 10
℃であるが，遮熱フィルムと Low-Eガラスを用いると 12時で 2℃程度下回っている．
Fig.6 Diurnal change of incident angle and transmission solar radiation.
b) Film and FL (summer) e) Film and FL (winter)
a) FL (summer) d) FL (winter)


































































































































































































































































































































































































































































































































































































































1) Gueymard C., Myers D., Emery K.: Proposed reference irradiance spectra for solar








































Fig.7 Solar radiation incident on building floor.
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